Carbon black nanoparticles enhance bleomycin-induced lung inflammatory and fibrotic changes in mice.
With the recent increasing use of nanoparticles, there is concern that they may become an environmental risk factor as airborne particles. However, the impact of these particles on susceptible subjects with predisposing lung disease have not been sufficiently elucidated. In the present study, we investigated the effects of nanoparticles on pulmonary inflammatory and fibrotic changes induced by intratracheal bleomycin (BLM) challenge in mice. Mice were intratracheally administered either vehicle, 14-nm carbon black nanoparticles (CBNPs), BLM or BLM plus CBNP. First, we assessed lung collagen content, lung compliance and fibrotic changes in histopathology on day 21 after instillation. Then, to elucidate how CBNP contributes to the development of BLM-induced fibrosis, we collected bronchoalveolar lavage (BAL) fluid on days 2, 7, 14 and 21 and determined the total and differential cell counts and concentrations of two proinflammatory cytokines (keratinocyte chemoattractant [KC] and interleukin [IL]-6) and two fibrogenic mediators (CC chemokine ligand 2 [CCL2] and transforming growth factor-β(1) [TGF-β(1)]). Expression of nitrotyrosine, an indicator of oxidant injury, was also evaluated on days 7 and 21. CBNP, when combined with BLM, significantly enhanced BLM-induced increase in lung collagen content, decrease in lung compliance, and fibrotic changes in histopathology. CBNP significantly augmented BLM-induced increase in the numbers of inflammatory cells in BAL fluid on days 2 and 7 and levels of KC and IL-6 on day 2. In addition, CBNP administered in combination with BLM significantly elevated the levels of CCL2 on days 2, 7 and 14, and TGF-β(1) on day 14 in BAL fluid as compared with BLM alone. Nitrotyrosine expression was also increased by BLM plus CBNP compared with BLM alone. In contrast, CBNP did not exert any significant effect on these parameters by itself. These results indicate that CBNP can exaggerate BLM-induced inflammatory and fibrotic changes in the lung, suggesting the potential impact of nanoparticles on lung inflammation and fibrosis.